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Abstract 



FIELD- grinding equipment SUBSTANCE: invention relates to composition of cast iron for manufacturing grinding bodies 
and wearing parts such as ball mill armor plates, ram heads, jaw breaker jaws, etc. Cast iron is composed of, wt %: 
carbon 3 5-4 2 silicon 0 1-0 6, manganese 0.1-0.6, chromium 0.4-1.0, vanadium 0.05-0.55, titanium 0.06-0.25, copper 
0 6-1 5 magnesium 0 03-0.06, iron - the balance. Use of such cast iron results in increasing wear-resistance by 1.6-1.8 
times and shock resistance by 1.7-2.3 times. EFFECT: increased wear and shock resistance. 2 tbl 
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coAepwamntf KOMnoHeHTbi b cneAywiMeM 



cooTHOiueHUM, Mac. %: yrnepoA 3,5 - 4,2, 
KpeMHuCi 0,1 - 0,6, MapraHeu 0,1 - 0,6, xpoM 
0,4 - 1,0, BaHaAufi 0,05 - 0,55, TMTaH 0,06 - 
0,25, MeAb 0,6 - 1,5, Mamn& 0,03 - 0,06, 
xeneao - ocTanbHoe. TexHUMecKw* pe3ynbTaT 
n3o6peTeHHfl 3aKnK>HaeTca b noBbiweHun 

MSHOCOCTOtlKOCTM B 1,6 - 1,8 pa3 H 

yAapocTOMKOCTH b 1,7 - 2,3 pa3a. 2 Ta6n. 
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(54) CAST IRON FOR GRINDING BODIES 

(57) Abstract: 

FIELD: grinding equipment. SUBSTANCE: 
invention relates to composition of cast 
iron for manufacturing grinding bodies and 
wearing parts such as ball mill armor 
plates, ram heads, jaw breaker jaws, etc. 
Cast iron is composed of, wt %: carbon 
3.5-4.2, silicon 0.1-0.6, manganese 0.1-0.6, 



chromium 0.4-1.0, vanadium 0.05-0.55, 
titanium 0.06-0.25, copper 0.6-1.5, 
magnesium 0.03-0.06, iron - the balance. Use 
of such cast iron results in increasing 
wear-resistance by 1.6-1.8 times and shock 
resistance by 1.7-2.3 times. EFFECT: 
increased wear and shock resistance. 2 tbl 
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M3o6peieHne othocwtca k MeTannypn™, b 
MacTHocTn k pa3pa6oTKe cociaBOB MyryHa Ana 
n3roTOBJieHna Mejircinwx Ten h 
6btcTpon3HaiunBaK)U4Hxcfl AeTaneui : 6nn , 
6poHeBbix nnuT wapoBbix MenbHMij, u\e* 
meKOBbix flpoGnnoK MT.n. 

H3BecTeH nyryH cneflyioi^ero xum. cocTaBa 
Mac.%: 

C-2,6-3,5; Si-1 ,2-1,8; Mn-0,3-0,8 
Cr-0 2-0,5; Ti-0, 1-0,4; AI-0,1-0,2 

Cu-0,1-1,1; Ca-0,02-0,08; Sb, Te-0,01-0,07 
B-0,001-0,02; Mo-0, 1-0,9; V-0, 1-0,25; P3M 
0,002-0,03; Fe-ocT. (aBT. cb. 1068530, kr C 
22 C 37/06, 21.03.84r.) 

HM3Koe coAep>KaHMe ymepoAa m xpoMa 
np^BOflUT k HeflOcraTOMHOMy KonnMecTBy 

Kap6HAOB, MTO B CBOK) OMepeflb CHVDKaeT 

TBepAOCTb n M3HOCOCTOMKOCTb nyryHa. B to we 
BpeMR Bbicx)Koe coAepwaHHe KpeMHUH, Kanbuwfl, 

aJlJOMMHWfl npklBOAMT K 06pa30BaHMK) B 

MeTannuHecKofi MaTpvtije (MUKpocTpyKType) 
HM3KO h3HococtomkoCi c£>a3bi-nepnnTa, mto Taiwe 
CHuwaeT TBepAOCTb m n3HOCOCTowKocTb nyryHa. 

M3BecTeH TaiOKe nyryH cneAyromero xhm. 
cocTaBa, wac.%: 

C-2,8-3,5; Si-0,5-1,8; Mn-0,15-0,60; 
Cr-0,5-1,5; Cu-0,5-2,5; Mo-0, 1-1,0; 

Ni-2,0-4,5; P3M 0,05-0,20; Fe-ocT. (aBT. cb. 
1701753, kh. C 22 C 37/06, 30.12.89r.) 

Hn3Koe cofxepwaHwe ymepoAa npMBOAUT k 
HeAOCTaTOMHOMy o6pa30BaHHio xap6nAOB n, 
cneAOBaTejibHO, k cHkDKeHUfo TBepAoc™ h 
ushococtomkocth. BbicoKoe coAepwaHHe 
KpeMHUR Taiwe CHwwaeT Kap6i/iAOo6pa30BaHue 
m cnoco6cTByeT nonyMeHnto Manow3HOCOCTowKwx 
CTpyicryp (nep/iMTa) b MeTanni/iHecKotf MaTpuL^e 
MyryHa. KpoMe Toro, BbicoKoe coAepwaHwe b 
MyryHe HHKen* n Monn6AeHa (2,1-5,5%) 

npMBOAMT K o6pa30B3HMK) B MeTannHHeCKOfi 

wiaTpnue ocTaTOM Horo aycreHMTa, KOTopoft pe3Ko 
cHM>KaeT TBepAOCTb n M3HococTOMKOCTb MyryHa. 

Hau6onee 6nn3KMM no TexHUMecKofi 
cyu^HOCTM flBnaeTca MyryH cneAy>omero xum. 
cocTaBa, Mac.%: 

C-2,8-3,8; Si-0,2-1,2; Mn-0, 1-0,8; 
Cr-0, 1 -6 , 6 ; Ti-0 ,0 1 -0 ,05; Cu-0, 02-0 ,30 ; 
V-0 , 1 5-0 , 80 ; N-0 ,0 7-0 ,30 ; Mg-0 ,003-0,08; 
Fe-ocT. (aBT.CB. 1548246, wi. C 22 C 37/10, 
07.03.90r.) 

Hn3Koe coAepwaHne ymepoAa b coMeTaHMM 
c HM3KHM coA©P>KaHneM xpoMa (0,1%) n ™raHa 
(0,01%) He o6ecneMHBaeT nonyneHHe 
Tpe6yewioro KonnMecTBa u TBepAoc™ Kap6nAOB, 

MTO npMBOAHT K CHHWeHWO M3HOCOCTOClKOCTH 

MyryHa. Hn3Koe coAepwaHuie MeA^ (0,3%) b xhm. 
cocTaBe MyryHa ABnaeTCfl HeaqbqteKTUBHbiM b 

qt>OpMMpOBaHMH TBepAblX H U3HOCOCTO£*KUX (p33 

MeTannnMecKOM MaTpHijbi MyryHa. HwsKoe 
coAep)KaHne MarHHH (0,003%) He Mo>KeT 
BbicTynaTb b ponn BbicoKoscpqbeKTMBHoro 
aneMeHTa, cnocoocTByfomero o6pa30BaHMK> 
AOCTaTOMHoro KonnMecTBa MemoAHcnepcHbix 
Kap6nAOB. 

3aAaMe^ npeAnaraeMoro n3o6peTeHHH 
flBJiaeTCfl noBbiiueHMe ushococtomkoctm h 
yAapocTotiKocTki Meniomux Ten: wapoB n 
i^nnbne6coB, 6un, 6poHeBbix nnMT inapoBbix 
MenbHuu, meK mexoBbix APoGunoK, sanKOB. 
PeweHue nocTaaneHHofi 3aAann AOCTwraeTCH 
BbioopoM rpaHMMHbix npeAenoB coAepwaHHfl 
KOMnoHeHTOB b MyryHe, Mac.%: 

YrnepOA- 3,5-4,2 

KpeMHHrt - 1-0,6 

MapraHeM - 0,1-0,6 

XpoM- 0,4-1,0 
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BaHaAVw - 0,05-0,55 
TuTaH - 0,06-0,25 
MeAb -0,6-1,5 
MarHMM - 0,03-0,06 
>Kene30 - OcTanbHoe 

B KanecTBe npuMecefi b MyryHe MoryT 
npucyTCTBOBaTb cepa m c^ocqbop. 

TaKOM Bbi6op KOMnoHeHTOB o6ecneHHBaeT 
nonyneHne MyryHa c cy6MHKpoKpncTannnHecKow 
CTpyKTypoii. 

BbicoKoe coAep^aHne ymepoAa b npeAenax 
3,5-4,2% no Macce o6ecneMWBaeT nonyneHne 
MaKCMManbHoro KonnnecTBa KapGnAOB u b to >Ke 
speMH topmo3ht ycapffl b npouecce nepexoAa 
MeTanna H3 kmakoto b TBepAoe cocTOHHue, T.e. 
nosBon^eT nonyMMTb nnoTHyK) nuTyjo CTpyicrypy 
6es nop n paKOBMH, noBbiuuaeT TBepAOCTb h 
n3HOCocToCiKocTb MyryHa. CoAepwaHne 
ymepoAa HH)Ke 3,5% npuBeAer k yMeHbiueHUJO 
TBepAOCTH, m3hococtom kocth n yBennMeHHK) 
ycaAOMHbix AecpeKTOB. BbicoKoe coAepxaHne 
ymepoAa (5onee 4,2%) npuBeAeT k 
MHTeHCMBHOMy BbiAeneHHK) rpaqbuTa b 

CB060AHOM BHAe, MTO pe3KO CHM3HT TBepAOCTb, 
M3HOCOCTOMKOCTb H yAapOCTOMKOCTb. 

CoAepKaHtte KpeMHH^ b npeAenax 0,1-0.6% 
no Macce Bbi6paHO M3 ycnoBuPi ero 
MMHMManbHoro Bnw^HUfl Ha npoi^ecc 
Kap6wA0o6pa3OBaHUfl b xoAe nepBUMHOM 
KpwcTannnsai^nn m npaianMecKH npn 3aAaHH0M 
coAep>KaHMH ocTanbHbix aneMeHTOB oh He 
OKa3biBaeT HHKaKoro BnnflHM« Ha npoi4ecc 
rpaqbwTM3am^n npn 3 BTeicr n m ecKOM m 
OBTeKTOHAHoPt KpucTannnsai^nn. HM3Koe 
coAep>KaHne KpeMHuq He 0Ka3biBaeT BnnnHMfl Ha 
4)opMnpoBaHMe m3hococtomkhx qt»a3 b MyryHe m 
npMBOAUT TonbKO k yAopo>KaHMK) MaTepwana. 
CoAep)KaHne KpeMHUR Bbiiue 0,6% npMBOAMT k 
yBennMeHMio CTeneHU rpacf)HTH3aL^MH, mto kbk 
cneACTBue noHW>KaeT M3HococTOMKOCTb omnBOK. 

MapraHeu cnoco6cTByeT nonyneHMK) b 
cTpyicrype MyryHa ocTaTOMHoro aycTeHUTa m, 
KpoMe Toro, cocpeAOTaMMBayicb Ha rpaHnqax 
sepeH, oh oxpynnnBaeT MaTepnan n TeM caMbiM 
CHMKaeT ero y Aa pocTO koct b . Hcxoaa M3 aToro 
ero npeAenw Bbi6paHbi Ha 

MUHUManbHO-AonycTHMOM ypoBHe, paBHbiM 
0,1-0,6 Mac.%. CoAep>KaHne MapraHi^a HH>Ke 
0,1% 3KOHOMMMecKM HeL^enecoo6pa3Ho. 
CoAepwaHMe MapraHua Bbiiue 0,6% hpmboamt k 
pe3KOMy oxpynMUBaHMJo MyryHa m TeM caMbiM 
cHM)KaeT yflapocToiiKocTb. 

XpoM no3BonaeT nonynaTb Kap6nAbi 
cno>KHoro cocTaBa, noBbiiuaeT TBepAOCTb m TeM 
caMbiM M3HococToftKocTb MyryHa. KpoMe Toro, oh 
noBbiiuaeT npoKannBaeMOCTb MyryHa, mto 
no3BonaeT nonynaTb paBHOMepHyjo TBepAOCTb 
no BceMy ceneHHto oTnuBKM n OAHHaKOByto 

H3HOCOCTOMKOCTM K3K nOBepXHOCTHWX, TaK H 

BHyTpeHHMX cnoeB MaTepnana. CoAep>KaHne 
xpoMa Hn>Ke Bbi6paHHoro npeAena (0,4%) 
npusoAUT k yMeHbweHWO 

CTpyKTypHO-CBOOOAHblX Kap6MAOB, MTO B CBOK) 
OMepeAb nOHM3HT TBepAOCTb M H3HOCOCTOMKOCTb. 

BbicoKoe coAep>KaHne xpoMa (Bbiiue1%) 

npMBOAUT K CHH)KeHMK) yAapOCTOflKOCTM. 

BaHaAUM cnoco6cTByeT n3MenbMeHwo 
CTpyKTypHbix cocTaBnflK)iAnx, noBbiiuaeT 
BH3KocTb MaTepnana m, BbiAennacb b BMAe 
MenKHX AncnepcHbix Kap6nAOB c bwcokom 
TBepAocTbMD, cnoco6cTByeT ynpoMHeHMK) m 
noBbimeHMK) TBepAOCTM MeTannMMecKOM 
M3TpMi4bi. CoAep>KaHne BaHaAH« HM>Ke 0,05% 

npMBOAUT K yMeHbLLieHUK) H3H0C0CT0MK0CTH h 

yAapocTOMKOCTM. CoAep>KaHne BaHaAna Bbiiue 
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0,55% He flaeT yBenmenwn TBepflocTH, 

M 3 HOCOCTO M KOCT M H yflapOCTOMKOCTH. 

TuraH cnoco6cTByeT nonyneHWO Kap6wAOB c 
BblCOKOK TBepAOCTbK) \A TBM caMbiM noBbiwaeT 

naHOCOcTOMKocTb MyryHa. CoAepwaHwe Ti/rraHa b 
nyryHe hvdkg yKa3aHHoro npeAena (0,06%) 

npHBOflMT K CHkDKeHMK) TBepAOCTU H nOHWKeHHK) 

uaHococTofiKOCTH. CoAepxaHne TMTaHa BblLUe 

0,25% npMBOflHT K CHkDKeHKK) yAapOCTOMKOCTM 

3a cneT oxpynHMBaHMfl rpamm 3epeH. 

MeAb b Bbi6paHHbix npeAenax (0,6-1 ,5%) no 
Macce cnocoocTByeT nonyHeHKK) 

cy6MHKpoKpncTa/innHecKOW crpyKTypbi MaTpuL^w 
MyryHa, mto sHanuTenbHo noBbiuuaeT ero 

M3HOCOCTOClKOCTb W yA a pOCTOM KOCT b 

CoAepxaHtte Me ah Hi/we 0,6% He 0Ka3bieaeT 

BJ1M«HH« Ha CjDOpMUpOBaHUe 

cy6MHKDOKpucTannnMecKofi crpyicrypbi h 

npHBOAHT K CHkDKeHMK) H3HOCOCTOMKOCTH M 

yaapocTofiKoc™. CoAepwaHHe Mem Bbiiue 
BepxHero npeAena (1.5%) npuBOAHT k 
ByAeneHMK) mhtkom MeAHCTof* cpazn, mto 
CHM>KaeT TBepAOdb m M3HOCX>CTOMKocTb nyryHa. 

MarHMw OKa3bJBaeT pacfDMHupyioinee u 
MOA^c{)H4npyfoinee AeficrBue, cnoco6cTByer 
nonyneHMK) b cTpyicrype nyryHa 3HaMMTenbHoro 
KonnMecTBa MenKOAncnepcHoro wapOBHAHoro 
rpacjMTa, KOTopwfi CHUKaeT ypoBeHb 

OCTaTOHHblX Hanpfl)KeHklPt. ripM 3TOM CBo60AHblCl 

rpaqburr, BbiAerifl«cb b npoqecce nepBUHHofi 
KpncTannn3at^Mi4, topmo3ht ycaAKy. 
MoA^4)Hi4MpyK)iAee Ae^CTBue Mamnfl 
cnoco6cTByeT K3MenbMeHUto Kap6nAOB n hx 
paBHOMepHOMy pacnpeAeneHi/iio b MaTpni^e. 
BnaroAapFi TaKOMy p,ev\CT&w\o Mami/iPt 
cnocoocTByeT noBbiiueHMK) m3hococtomkoctm h 
yAapocTOMKOCTH MyryHa. flpn CHMKeHnn MarHM« 
b MyryHe MeHee 0,03% ero MOAHqbviuKpyjoLnee 
AewcTBue nponaAaeT n 3HannTenbHO cHWKaeTca 
yAapocTOM KOCTb. CoAepMOHne Marnn^ Bbiiue 
0,06% npuBeAeT k pe3KOMy oxpynMMBaHHK) 
MyryHa h KaK cneACTBwe k cnnxceHkiio 
yAapocTOMKOCTH. 

B npeAnaraeMOM MyryHe noBbiweHue 
npeAenoB coAepwaHMH yrnepoAa, MeAH xpowa 
n Mamnfl, a TaioKe cHM>KeHwe npeAena 
coAep>KaHHH xpeMHHfl n ucKntoneHHe M3 cociaBa 
asoTa no cpaBHeHMK) c H3BecTHbiM nyryHOM 

n03BO/lflK)T nOBWCMTb H3HOCOCTOfi KOCTb M 

yAapocTOtf KOCTb MyryHa 3a cneT nonyneHHfl 
6cnee b«3kom cy6MMKpoKpncTannnHecKoft 
MaTpni^bi c paBHOMepno pacnpeAeneHHbiMn 
Kap6nAaMM. 

MyryH BunnaBnaioT b AyroBofi neMM 
nocTO^HHoro TOKa c kucjiom qbyTepoBKofi, nuoo b 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



MHAyKMMOHHoPi nenH. B KanecTBe ujMXTOBbix 
MaTepnanoB ncnonb3yK)T HyryHHbifi CKpan, 
oOpasyiomfMCH b npoL\ecce BbinycKa AOMeHHoro 
MyryHa, o6pe3b npOKaTHoro npon3BOACTBa, 
sneiapoAHbiM 6om, MeAb w MOAH<})kiKaTop 
OCMr7K03. B AyroByK) neMb nocTO^HHoro TOKa 
3arpy>KaiOT 50% MyryHHoro cKpana, 50% 
CTanbHOM o6pe3n n 4% aneKTpoAHoro 6on ceepx 
100% ot MeTa/inosaBaxiKM. no pacnnaBneHnn b 
neMb bboa^t MeAb b KonMMecTBe 1%. MarHufi b 
BHAe nuraTypbi OCMr7K03 bboahtca MeTOAOM 
BHyTpnqbopMeHHoro MOAn4)^qnpoBaHMfl. 
KoriMMecTBO moah^^^^P 3 -0,6% ot 
MeTa/ijioeMKOCTn cf>opMbi, KoaqbqbMi^neHT 
ycBoeHna MarHMP - 70-80%. YKa3aHHbiCi nopaAC-K 
BBOAa uj^XTbi o6ecneMHBaeT nonyMeHne MyryHa 
3aAaHHoro xhm. cocTaBa. 3anuiBKa MeTanna 
npon3BOAHTca b MeTannwiMecKne c|)opMbi npu 
TeMnepaType 1 300-1 380°C. OTffUBaiOT no 56 
MenraiUHX Ten Kaworo BapnaHTa. Ot Kaworo 
BapnaHTa oT^npaioT no 10 Mer)K)mnx Ten Anfl 
ncnbiTaHna Ha y Aa poctom koct b , TBepAOCTb v\ no 

nflTb Ten A*™ HCnbtTaHUR Ha kl3HOCTOCTOMKOCTb. 

HcnbiraHUH Ha yAapocToPiKOCTb npoBOA^T Ha 
Konpe n onpeAenaiOT ee KaK KonnnecTBO yAapoB 
AO paspyiueHnfl MenKDii^ero rena npu naAeHnn 
Ha Hero c Bbicorbi 1 MeTpa rpy3a BecoM 75Kr. 
flriH onpeAeneHun h3hococtovikocth ms 
MenKDLAHX Ten BbiTannBaioT o6pa3i^bt 
AMaMeTpoM 10mm m a^^hom 25mm. McnbiTaHne 
npoBOA^T Ha MaujMHe MI/I-1M cyxnM TpeHneM 
cKonb>KeHHfl o6pa3i^a no a6pa3MBHOMy Kpyry 
npu AaBneHMM 20ahh /cm m ckopocth BpameHun 
1,5 m/c. XnMUMecKne cocTaBbi MSBecTHoro n 
npeAnaraeMoro MyryHa m yposeHb nx cbowctb 
npMBeAeHbi b Ta6nnuax 1 ,2 cocrBercTBeHHO. 

KaK cneAyeT m Ta6n. 1,2 npeAnaraeMbi^ 
xmm. cocraB no3BonaeT noBbicvrrb no cpaBHeHHK> 

C M3BeCTHblM MyryHOM H3HOCOCTOtlKOCTb B 

1,6-1,8 pa3a, yAapocTOMKOCTb b 1,7-2,3 pa3a. 

OopMyna M3o6peTeHM«: 

MyryH aha MenioiAMX Ten, cc-Aep>Kamn& 
yrnepoA, KpeMHMM, MapraHei^, xpoM, saHaAUM, 
THT3H, MeAb, Mamnti h )Kene3o ( oTnuMaKJii^n^ca 

TeM, MTO OH COAepWUT KOMnOHeHTbl B 

cneAyK)ii;eM cooTHOLueHnn, Mac.%: 
YrnepoA - 3,5 - 4,2 
KpeMHMM - 0,1 - 0,6 
MapraHei; - 0,1 - 0,6 
XpoM - 0,4 - 1,0 
BaHaAwfi - 0,05 - 0,55 
TuTaH - 0,06 - 0,25 
MeAb - 0,6 - 1,5 
MarHMM - 0,03 - 0,06 
>Kene3o - OcranbHoe 
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Ta6jiHua 2 


HyryH 


yaapOCTOHKOCTb 

(koji-bo yaapoB no 
pa3pyuieHHH) 


TBepaocTb, HB 


OTHOCHTejibHan 

H3HOCOCTOHKOCTb % 


IIOBepXHOCTHaH 


06i>eMHaji 
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